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57 ABSTRACT 

A packaged semiconductor device includes an insulat 
ing film having an opening, a semiconductor chip dis 
posed in the opening of the insulating film and having a 
plurality of electrodes, a plurality of leads, each having 
one end connected to a corresponding electrode, the 
plurality of leads being supported on the insulating film, 
a heat radiator disposed opposite and spaced from the 
semiconductor chip, and a resin package body encapsu 
lating the semiconductor chip and part of the heat radia 
tor, leaving a surface of the heat radiator externally 
exposed and the second ends of the plurality of leads 
extending outwardly from the package. 

23 Claims, 14 Drawing Sheets 
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TAPE AUTOMATED BONDING PACKAGED 
SEMCONDUCTOR DEVICE INCORPORATING A 

HEAT SINK 

This application is a continuation of application Ser. 
No. 07/401,145, filed Aug. 31, 1989, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a semiconductor 

device and, more particularly, to a semiconductor de 
vice arranged such that the semiconductor chip is 
mounted on a tape carrier by a TAB (Tape Automated 
Bonding) method and the heat radiating performance is 
improved. 

2. Description of the Related Art 
FIGS. 11A and 11B illustrate a tape carrier on which 

a semiconductor chip is mounted. The tape carrier in 
cludes a tape base material 1 formed in a film-like shape. 
The tape base material 1 is made of an insulating mate 
rial, Such as a epoxy resin in which a glass fiber is em 
bedded, polyethylene, or polyimide. This tape base 
material 1 is provided with a plurality of perforations 5 
along the two side edges thereof at equal intervals, and 
is further provided with a rectangular center device 
hole 3 in a central portion thereof for the purpose of 
accommodating a semiconductor chip 2. The portions 
surrounding the center device hole 3 are provided with 
a plurality of outer lead holes 4. A plurality of leads 7 
made of copper are secured to the upper surface of this 
base material 1. These leads 7 are supported by a sup 
port portion 6 disposed between the center device hole 
3 and the outer lead holes 4. The front portions of these 
leads 7 project as inner leads 7a into the center device 
hole 3, while the intermediate portions which serve as 
outer leads 7b to be connected to the electrodes of an 
outer circuit, are positioned above the outer lead holes 
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4. The rear portions of the leads 7 are provided with test 
pads 7c. The support portion 6 is connected to the tape 
base material 1 with bridge portions 6a disposed be 
tween the neighboring outer lead holes 4. As shown in 
FIG. 11B, in the center device hole 3, bump electrodes 
21 of the semiconductor chip 2 are connected to the 
inner leads 7a of the leads 7. 
The semiconductor chip 2 mounted on the tape car 

rier as described above is molded in a package, for 
example, of a type shown in FIGS. 12A and 12B. The 
Semiconductor chip 2 is accommodated in an electri 
cally conductive cap 8 such that the lower surface 
thereof and the electrically conductive cap 8 are joined 
by soldering or an electrically conductive adhesive 9. 
The electrically conductive cap 8 is provided with a 
flange 8a in the peripheral portion thereof, the support 
portion 6 of the tape carrier being supported on this 
flange 8a. Resin such as an epoxy resin or the like is 
supplied to the inside of the electrically conductive cap 
8 and on the upper surface of the tape carrier so that a 
main package body 10 of the semiconductor chip 2 is 
formed. The leads 7 are then cut at the positions be 
tween the outer leads 7b and the test pads 7c, and the 
bridge portions 6a of the tape base material 1 are cut. As 
a result, a semiconductor device is formed. 
The above-described electrically conductive cap 8 

serves as a lead when a certain potential needs to be 
applied to the reverse side of the semiconductor chip 2 
and serves as a heat radiating means for radiating heat 
generated in the operating semiconductor chip 2. 
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2 
Recently, the radiation from the semiconductor chip 

2 has been increased in accordance with a tendency 
toward higher density and higher speed semiconductor 
devices. Therefore, in order to improve the heat radiat 
ing performance of a semiconductor device, a semicon 
ductor device of the type employed is arranged such 
that heat radiating fins 11 are secured, as shown in 
FIGS. 13A and 13B, to the reverse side of the electri 
cally conductive cap 8 by solder 12 or an electrically 
conductive adhesive. 

However, the semiconductor device shown in FIGS. 
13A and 13B suffers from deterioration in heat radiating 
performance due to a resistance to heat conduction 
caused from contact of four types of layers consisting of 
an electrically conductive adhesive 9, the electrically 
conductive cap 8, the solder 12, and the heat radiating 
fins 11 which are present between the lower surface of 
the semiconductor chip 2 and the outside thereof. 

Furthermore, the thickness of the resin on the upper 
surface of the semiconductor chip 2 for the purpose of 
forming the main package body 10 cannot be made 
sufficiently thin since the package needs to maintain its 
predetermined strength and reliability. This leads to the 
fact that the heat radiation from the upper surface of the 
semiconductor chip 2 is insufficient. 
As described above, the conventional semiconductor 

devices manufactured by the TAB method suffer from 
poor heat radiating performance. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
semiconductor device capable of overcoming the 
above-described problems and which displays an excel 
lent heat radiating performance although manufactured 
by a TAB method. 
A semiconductor device according to the present 

invention comprises an insulating film having an open 
ing portion; a semiconductor chip accommodated in the 
opening portion of the insulating film and provided 
with a plurality of electrodes on the upper surface 
thereof; a plurality of leads, one of whose ends is con 
nected to the corresponding electrodes of the semicon 
ductor chip, the plurality of leads being supported on 
the upper surface of the insulating film; heat radiating 
means disposed such that the lower surface thereof 
confronts the upper surface of the semiconductor chip; 
and a main package body for packaging the semicon 
ductor chip such that the upper surface of the heat 
radiating means and other ends of the plurality of leads 
appear outside the package. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1A and 1B are a perspective view and a cross 

sectional view, respectively, which illustrate a first 
embodiment of a semiconductor device according to 
the present invention; 

FIGS. 1C and 1D are cross-sectional views which 
illustrate a process for resin packaging the device ac 
cording to the first embodiment of the present inven 
tion; 
FIGS. 2A to 2C are partially sectioned front views, 

each of which illustrates warp generated in the first 
embodiment; 

FIGS. 3A and 3B are a perspective view and a cross 
sectional view, each of which illustrates a second em 
bodiment of the present invention; 
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FIGS. 4A and 4B are perspective view and a cross 
sectional view, each of which illustrates a third embodi 
ment; 
FIGS. 5A and 5B are a perspective view and a cross 

sectional view, each of which illustrates a fourth en 
bodiment; - 

FIGS. 6A and 6B are a perspective view and a cross 
sectional view, each of which illustrates a fifth embodi 
ment; 
FIGS. 7A and 7B are a perspective view and a cross 

sectional view, each of which illustrates a sixth embodi 
ment; 
FIGS. 8A and 8B are a perspective view and a cross 

sectional view, each of which illustrates a seventh en 
bodiment; 
FIGS. 9A and 9B are a perspective view and a cross 

sectional view, each of which illustrates an eighth em 
bodiment; 
FIGS. 10A and 10B are a perspective view and a 

cross-sectional view, each of which illustrates a ninth 
embodiment; 

FIGS. 11A and 11B are a plan view and a cross-sec 
tional view, each of which illustrate a tape carrier on 
which a device is mounted; 
FIGS. 12A and 12B are a perspective view and a 

partially sectioned front view, each of which illustrates 
a conventional semiconductor device; and 
FIGS. 13A and 13B are perspective view and a cross 

sectional view, each of which illustrates another con 
ventional semiconductor device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will now be 
described with reference to the accompanying draw 
1ngS. 

Referring to FIGS. 1A and 1B, a semiconductor 
device according to a first embodiment of the present 
invention includes a tape base material 1 made of an 
insulating film. The central portion of the tape base 
material 1 is provided with a center device hole 3 in the 
form of a rectangular opening. A semiconductor chip 2 
is positioned within this center device hole 3. A plural 
ity of leads 7 made of copper are secured to the upper 
surface of the tape base material 1. The front ends of 
these leads 7 project into the center device hole 3 as 
inner leads 7a, while the rear ends of the same project 
over the tape base material 1 as outer leads 7b. A plural 
ity of bump electrodes 21 are formed on the upper sur 
face 2a of the semiconductor chip 2, each of these bump 
electrodes 21 being connected to a corresponding inner 
lead 7a of the leads 7. 
The above-described semiconductor chip 2, the tape 

base material 1, and the leads 7 are packed in a main 
package body 10 made of a resin such as an epoxy resin. 
However, the lower surface 2b of the semiconductor 
chip 2 and the outer leads 7b of the leads 7 extend out 
wardly. A rectangular heat radiating plate 13 having a 
size slightly larger than that of the upper surface 2a of 
the semiconductor chip 2 is embedded in the main pack 
age body 10 above the semiconductor chip 2. This heat 
radiating plate 13 is made of metal that exhibits an excel 
lent heat conductivity such as copper and has a lower 
surface 13b thereof positioned adjacent to the upper 
surface 2a of the semiconductor chip 2 such that it does 
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not come in contact with the leads 7. The upper surface . 
13a of the heat radiating plate 13 faces outwardly. 

4. 
The thus-structured semiconductor device can be 

manufactured as follows. First, semiconductor chip 2 is 
mounted on a tape carrier shown in FIGS. 11A and 
11B, and the tape carrier is, as shown in FIG. 1C, posi 
tioned on the lower mold 14 together with the semicon 
ductor chip 2. At this time, the semiconductor chip 2 
needs to be positioned within the cavity half 15 of the 
lower mold 14. On the other hand, the heat radiating 
plate 13 is held within a cavity half 17 of an upper mold 
16. This heat radiating plate 13 can be, for example, 
supported by means of a vacuum produced through a 
suction port (not shown) formed in the upper mold 16 
and facing the cavity half 17. 

After the upper mold 16 and the lower mold 14 have 
been clamped, molten resin is injected, through a gate 
18 formed in the upper mold 16, into a cavity 19 formed 
by a pair of cavity halves 15 and 17. After the resin has 
been set, the molded product is taken out by opening 
the upper mold 16 and the lower mold 14, the leads 7 
are cut at the positions between the outer leads 7b and 
test pads (not shown), and bridge portions (not shown) 
of the tape base material 1 are cut so that the semicon 
ductor device is manufactured. 
As an alternative and as shown in FIG. D., a struc 

ture may be employed which is arranged such that the 
heat radiating plate 13 is positioned within a cavity half 
25 of a lower mold 24, the tape carrier is positioned on 
this lower mold 24 such that the side 2a of the semicon 
ductor chip 2 on which the bump electrodes 21 are 
formed faces downward, and an upper mold 26 and the 
lower mold 24 are clamped before injecting resin. Thus, 
no means for supporting the heat radiating plate 13 is 
necessary. 

In the semiconductor device manufactured as de 
scribed above, a part of the heat generated in the semi 
conductor chip 2 during the operation thereof is con 
ducted to the heat radiating plate 13 from the upper 
surface 2a of the semiconductor chip 2, and then this 
heat is radiated through the upper surface 13a of the 
heat radiating plate 13. Another portion of the heat is 
directly radiated outside through the lower surface 2b 
of the semiconductor chip 2. As a result, the heat radiat 
ing performance can be significantly improved. 
According to this first embodiment, the heat radiat 

ing plate 13 is made of, for example, copper which 
displays a thermal expansion coefficient which is signifi 
cantly different from that of silicon, the major material 
for forming the semiconductor chip 2. In addition, since 
the main package body 10 is formed by means of inject 
ing molten resin, the heat radiating plate 3 and the 
semiconductor chip 2 are subjected to high tempera 
tures at this time, whereby the two components are also 
subjected to a considerable temperature drop when 
they reach room temperature. Therefore, in order to 
manufacture a semiconductor device without causing 
any warp, as shown in FIG. 2A, it is preferable to have 
the thickness t1 of the heat radiating plate 13 and the 
thickness t2 of the semiconductor chip 2 shown in FIG. 
1B determined to make the amount of contraction of the 
heat radiating plate 13 and that of the semiconductor 
chip 2 equal to each other during the temperature drop 
after the resin molding step. If the amount of contrac 
tion of the heat radiating plate 13 and that of the semi 
conductor chip 2 are not the same, warp of the semicon 
ductor device can adversely occur as shown in FIGS. 
2B and 2C as the device cools to room temperature. In 
addition, if the thickness t3 and ta of the resin layers 
respectively disposed above and below the tape base 
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material 1 shown in FIG. 1B are not the same, warp can 
similarly occur. 
A second embodiment of the present invention is 

shown in FIGS. 3A and 3B. 
According to this embodiment, the resin forming the 

main package body 10 reaches the upper edges of the 
upper surface 13a of the heat radiating plate 13. As a 
result, the thickness t5 and té of the resin layers respec 
tively disposed above and below the tape base material 
can be made equal. Therefore, a semiconductor de 

vice capable of overcoming warp above and below the 
tape base material 1 can be obtained. In this case, since 
the thickness of the resin layer surrounding the heat 
radiating plate 13 is simply increased but the thickness 
of the resin layer between the heat radiating plate 13 
and the semiconductor chip 2 is not increased, the ob 
tainable heat radiating performance is similar to that 
obtained by the first embodiment. 
A third embodiment of the present invention is 

shown in FIGS. 4A and 4B. According to this embodi 
ment, a heat radiating plate 23 is made of aluminum 
nitride AlN displaying a linear expansion coefficient of 
3.4x 106(K-1). This linear expansion coefficient of 
aluminum nitride approximates the linear expansion 
coefficient 3.5x 10-6K of silicon, the major mate 
rial for forming the semiconductor chip 2. Therefore, 
the heat radiating plate 23 and the semiconductor chip 
2 can display the same thermal deformation by making 
the thickness ti of the heat radiating plate 23 substan 
tially the same as the thickness t2 of the semiconductor 
chip 2. In this case, the thickness t8 of the resin layer 
above the tape base material 1 and that t9 of the same 
below the tape base material 1 are substantially the 
same. Therefore, a semiconductor device which does 
not warp can be obtained. The material of the heat 
radiating plate 23 is not limited to the above-described 
aluminum nitride. Any material displaying a linear ex 
pansion coefficient which approximates that of the sili 
conforming the semiconductor chip 2 can be employed. 
In particular, if the heat radiating plate 23 were made of 
silicon similarly to the semiconductor chip 2, the differ 
ence between the two linear expansion coefficients can 
be cancelled, causing a further excellent effect. 
A fourth embodiment of the present invention is 

shown in FIGS. 5A and 5B. According to this embodi 
ment, the heat radiating plate 13 and the semiconductor 
chip 2 are adhered to each other with a flexible silicone 
resin 22. When resin packaging of the semiconductor 
chip 2 uses a mold with the heat radiating plate 13 ad 
hered to the semiconductor chip 2 as described above, 
an inevitable shift of the positional relationship between 
the heat radiating plate 13 and the semiconductor chip 
2 or an electric short circuit between the heat radiating 
plate 13 and the leads 7 at the time of injecting resin in 
the mold can be prevented. Since the silicone resin 22 is 
flexible, slight dimensional errors of the heat radiating 
plate 13, the semiconductor chip 2, and the like at the 
time of clamping the mold can be absorbed by this 
silicone resin 22, whereby a product exhibiting high 
quality can be obtained. 
When a silicone resin 22 in which a filler exhibiting 

excellent heat conductivity, such as silicon carbide is 
dispersed is used, heat generated in the semiconductor 
chip 2 can be conducted to the heat radiating plate 13 
via this silicone resin 22 and the heat radiating perfor 
nance can be additionally improved. When a flexible 
adhesive displaying excellent heat conductivity is used 
as an alternative to the silicone resin 22, the heat radiat 
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6 
ing performance can be improved even if the filler is not 
dispersed in the adhesive. Although the silicone resin 22 
is supplied to in the vicinity of the bump electrodes 21 
of the semiconductor chip 2 secured to the heat radiat 
ing plate 13, referring to FIG. 5B, the silicone resin 22 
may be supplied to the central portion of the upper 
surface 2a of the semiconductor chip 2. 
According to this fourth embodiment, an electrically 

conductive cap 8 is secured to the lower surface 2b of 
the semiconductor chip 2 by means of solder or the 
electrically conductive adhesive 9. This electrically 
conductive cap 8 is provided with a flange 8a in the 
peripheral portion thereof, this flange 8a being secured 
to the lower surface of the tape base material 1. This 
electrically conductive cap 8 is formed by, for example, 
drawing a 0.1 mm thick iron nickel alloy sheet and then 
plating it with silver. This electrically conductive cap 8 
is introduced into the mold while being secured to the 
lower surface 2b of the semiconductor chip 2 and of the 
tape base material 1 before the resin injection. There 
fore, a shift of the semiconductor chip 2 due to the 
injecting pressure of the resin can be prevented, 
whereby a semiconductor device exhibiting a signifi 
cant reliability can be obtained. In the case where a 
certain electric potential needs to be maintained on the 
lower surface 2b of the semiconductor chip 2, the elec 
trically conductive cap 8 serves as a lead. In addition, 
since the electrically conductive cap 8 covers the lower 
surface 2b of the semiconductor chip 2, water invasion 
through the boundary between the semiconductor chip 
2 and the main package body 10 can be prevented, 
whereby reliability can be improved. Heat generated in 
the semiconductor chip 2 during the operation can be 
radiated from the lower surface 2b of the semiconduc 
tor chip 2 through the electrically conductive cap 8. 
A fifth embodiment of the present invention is shown 

in FIGS. 6A and 6B. In this embodiment, the heat radi 
ating plate 13 is arranged such that resin forming the 
main package body 10 is also applied to the lower side 
of the electrically conductive cap 8. In this case, since 
the heat radiating plate 13 is provided, the heat radiat 
ing performance of the semiconductor chip 2 from the 
upper surface 2a thereof can be improved. 
A sixth embodiment of the present invention is shown 

in FIGS. 7A and 7B. According to this embodiment, a 
groove 33d is formed along a side surface 33c of a heat 
radiating plate 33. As a result of provision of this groove 
33d of the type described above, adhesion between the 
heat radiating plate 33 and the main package body 10 
can be improved. Therefore, a semiconductor device 
exhibiting improved reliability can be obtained. 
As shown in FIGS. 8A and 8B in which a seventh 

embodiment is shown, through holes 43e which verti 
cally penetrate a heat radiating plate 43 may be formed 
in the peripheral portion of this heat radiating plate 43 
as an alternative to the above-described groove 33d. In 
this case, the resin which forms the main package body 
10 is supplied, similar to the above-described second 
embodiment, to the portion exceeding the edges of the 
upper surface 43a of the heat radiating plate 43 to form 
the through holes 43e in the heat radiating plate 43 filled 
with the resin. As a result, the heat radiating plate 43 
and the main package body 10 can be strongly adhered 
to each other. 

It might be considered feasible to employ a variety of 
methods to improve the adhering performance between 
the heat radiating plate and the main package body 10, 
being exemplified by a flange 53f formed along a side 
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surface 53c of a heat radiating plate 53 according to an 
eighth embodiment shown in FIGS. 9A and 9B; and, 
according to a ninth embodiment shown in FIGS. 10A 
and 10B, a flange 63fformed along a side surface 63c of 
a heat radiating plate 63 and suitable through holes 63e 
formed in this flange 63f. Although omitted from illus 
tration, a similar effect can be obtained by forming 
uneven portions on the surface of the heat radiating 
plate and forming dimples on the same. 
What is claimed is: 
1. A packaged semiconductor device comprising: 
an insulating film having opposed first and second 

surfaces and an opening; 
a semiconductor chip having opposed first and sec 
ond surfaces disposed in said opening of said insu 
lating film and including a plurality of electrodes 
on the first surface of said chip; 

a plurality of leads, each having first and second ends, 
the first ends being connected to corresponding 
electrodes of said semiconductor chip, said plural 
ity of leads being supported on the first surface of 
said insulating film; 

plate-shaped heat radiating means disposed opposite 
and spaced from the first surface of said semicon 
ductor chip; and 

a resin package body encapsulating said semiconduc 
tor chip, disposed between and contacting the first 
surface of said semiconductor chip and said heat 
radiating means, separating and isolating said semi 
conductor chip from said heat radiating means, 
leaving the second ends of said plurality of leads 
extending outwardly from said package body, and 
partially encapsulating said heat radiating means 
with part of said heat radiating means externally 
exposed wherein said heat radiating means has a 
higher heat conductivity than said resin package 
body. 

2. A packaged semiconductor device according to 
claim 1 wherein said heat radiating means is smaller 
than said package body. 

3. A packaged semiconductor device according to 
claim 2 wherein said package body has a thickness and 
the thickness of a portion of said package body posi 
tioned on a first side of said insulating film is substan 
tially the same as the thickness of a portion of the pack 
age body on a second side of said insulating film. 

4. A packaged semiconductor device according to 
claim 3 wherein said heat radiating means is disposed on 
the first side of said insulating film and said package 
body extends in thickness beyond said heat radiating 
means on the first side of said insulating film. 

5. A packaged semiconductor device according to 
claim 1 further comprising a semiconductor chip sup 
port member secured to the second surface of said semi 
conductor chip and having a peripheral portion secured 
to the second surface of said insulating film. 

6. A packaged semiconductor device according to 
claim 5 wherein said semiconductor chip support men 
ber is electrically conductive. 

7. A packaged semiconductor device comprising: 
an insulating film having opposed first and second 

surfaces and an opening; 
a semiconductor chip having opposed first and sec 
ond surfaces disposed in said opening of said insu 
lating film and including a plurality of electrodes 
on the first surface of said chip; 

a plurality of leads, each having first and second ends, 
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the first ends being connected to corresponding 

8 
electrodes of said semiconductor chip, said plural 
ity of leads being supported on the first surface of 
said insulating film; 

metal heat radiating means disposed opposite and 
spaced from the first surface of said semiconductor 
chip; and 

a resin package body encapsulating said semiconduc 
tor chip, disposed between and contacting the first 
surface of said semiconductor chip and said heat 
radiating means, separating and isolating said semi 
conductor chip from said heat radiating means, 
leaving the second ends of said plurality of leads 
extending outwardly from said package body and 
partially encapsulating said heat radiating means 
with part of said heat radiating means externally 
exposed. 

8. A packaged semiconductor device according to 
claim 7, wherein said metal heat radiating means is 
copper. 

9. A packaged semiconductor device comprising: 
an insulating film having opposed first and second 

surfaces and an opening; 
a semiconductor chip having opposed first and sec 
ond surfaces disposed in said opening of said insu 
lating film and including a plurality of electrodes 
on the first surface of said chip; 

a plurality of leads, each having first and second ends, 
the first ends being connected to corresponding 
electrodes of said semiconductor chip, said plural 
ity of leads being supported on the first surface of 
said insulating film; 

plate-shaped heat radiating means having substan 
tially the same coefficient of thermal expansion as 
said semiconductor chip disposed opposite and 
spaced from the first surface of said semiconductor 
chip; and 

a resin package body encapsulating said semiconduc 
tor chip, disposed between and contacting the first 
surface of said semiconductor chip and said heating 
radiating means, separating and isolating said semi 
conductor chip from said heat radiating means, 
leaving the second ends of said plurality of leads 
extending outwardly from said package body, and 
partially encapsulating said heat radiating means 
with part of said heat radiating means externally 
exposed wherein said heat radiating means is 
smaller than said resin package body and has a 
higher heat conductivity than said resin package 
body. 

10. A packaged semiconductor device according to 
claim 9 wherein said semiconductor chip is silicon and 
said heat radiating means is aluminum nitride. 

11. A packaged semiconductor device according to 
claim 9 wherein said heat radiating means and semicon 
ductor chip have substantially the same thicknesses. 

12. A packaged seniconductor device comprising: 
an insulating film having opposed first and second 

surfaces and an opening; 
a semiconductor chip having opposed first and sec 
ond surfaces disposed in said opening of said insu 
lating film and including a plurality of electrodes 
on the first surface of said chip; 

a plurality of leads, each having first and second ends, 
the first ends being connected to corresponding 
electrodes of said semiconductor chip, said plural 
ity of leads being supported on the first surface of 
said insulating film; 
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plate-shaped heat radiating means disposed opposite 
and spaced from the first surface of said semicon 
ductor chip; 

an electrically insulating adhesive directly contacting 
and adhering said heat radiating means to said 
semiconductor chip; and 

a resin package body encapsulating said semiconduc 
tor chip, disposed between the first surface of said 
semiconductor chip and said heat radiating means, 
leaving the second ends of said plurality of leads 
extending outwardly from said package body and 
partially encapsulating said heat radiating means 
with part of said heat radiating means externally 
exposed wherein said heat radiating means has a 
higher heat conductivity than said resin package 
body. 

13. A packaged semiconductor device according to 
claim 12 wherein said adhesive is flexible. 

14. A packaged semiconductor device according to 
claim 13 wherein said adhesive is a resin. 

15. A packaged semiconductor device according to 
claim 14 wherein said adhesive is a silicone resin. 

16. A packaged semiconductor device comprising: 
an insulating film having opposed first and second 

surfaces and an opening; 
a semiconductor chip having opposed first and sec 
ond surfaces disposed in said opening of said insu 
lating film and including a plurality of electrodes 
on the first surface of said chip; 

a plurality of leads, each having first and second ends, 
the first ends being connected to corresponding 
electrodes of said semiconductor chip, said plural 
ity of leads being supported on the first surface of 
said insulating film; 

plate-shaped heat radiating means disposed opposite 
and spaced from the first surface of said semicon 
ductor chip; 

an electrically insulating resin adhesive containing a 
high thermal conductivity filler adhering said heat 
radiating means to said semiconductor chip; and 

a resin package body encapsulating said semiconduc 
tor chip, disposed between the first surface of said 
semiconductor chip and said heat radiating means, 
leaving the second ends of said plurality of leads 
extending outwardly from said package body and 
partially encapsulating said heat radiating means 
with part of said heat radiating means externally 
exposed wherein said heat radiating means has a 
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higher heat conductivity than said resin package 
body. 

17. A packaged semiconductor device according to 
claim 16 wherein said filler is silicon carbide. 

18. A packaged semiconductor device comprising: 
an insulating film having opposed first and second 

surfaces and an opening; 
a semiconductor chip having opposed first and sec 
ond surfaces disposed in said opening of said insu 
lating film and including a plurality of electrodes 
on the first surface of said chip; 

a plurality of leads, each having first and second ends, 
the first ends being connected to corresponding 
electrodes of said semiconductor chip, said plural 
ity of leads being supported on the first surface of 
said insulating film; 

plate-shaped heat radiating means disposed opposite 
and spaced from the first surface of said semicon 
ductor chip; and 

a resin package body encapsulating said semiconduc 
tor chip, disposed between the first surface of said 
semiconductor chip and said heat radiating means, 
leaving the second ends of said plurality of leads 
extending outwardly from said package body and 
partially encapsulating said heat radiating means 
with part of said heat radiating means externally 
exposed including means for improving adhesion 
between said heat radiating means and said resin 
package body, wherein said heat radiating means 
has a higher heat conductivity than said resin pack 
age body and said heat radiating means is smaller 
than said resin package body. 

19. A packaged seniconductor device according to 
claim 18, wherein said means for improving adhesion 
comprises a recess in said heat radiating means. 

20. A packaged seniconductor device according to 
claim 18, wherein said means for improving adhesion 
comprises a projection on said heat radiating means. 

21. A packaged semiconductor device according to 
claim 18, wherein said means for improving adhesion 
comprises a through hole in said heat radiating means. 

22. A packaged semiconductor device according to 
claim 18, wherein said means for improving adhesion 
comprises a flange formed on said heat radiating means. 

23. A packaged semiconductor device according to 
claim 22, wherein said flange includes through holes. 
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